We aimed to explore the first 5000 incidents reported to the Australian Incident Monitoring Study (AIMS) involving anaesthesia for obstetric patients and found 203 such incidents. Analysis and classification identified seven main incident groups; regional anaesthetic techniques (33%), anaesthetic equipment problems (13%), "wrong drug" errors (10%), other drug-related problems (16%), difficult/failed intubation (9%), problems with the endotracheal tube (9%) and other problems (10%). When compared to the incidents in the main database, obstetric cases were found to be over-represented with respect to accidental dural puncture, post dural puncture headache, failed intubation in emergency situations and the incidence of certain types of "wrong drug" error. The implications of these reports regarding safe practice of obstetric anaesthesia are discussed.
Morbidity and mortality in pregnancy has been the focus of a number of reports in an attempt to identify possible factors leading to an adverse outcome [1] [2] [3] [4] . Anonymous, voluntary reporting of any unintended incident which reduced, or could have reduced, the safety margin of a patient, resulted in a symposium of papers reporting the analysis of the first 2000 incidents of the Australian Incident Monitoring Study (AIMS) 5 . It was concluded that AIMS data could provide relevant information allowing the development of strategies to reduce the incidence or impact of accidents [5] [6] [7] . Although a small series of untoward obstetric incidents has been described 8 , AIMS incidents relevant to obstetric anaesthesia have not been reported previously. We aimed to analyse the first 5000 incidents reported to AIMS and compare the reports involving anaesthesia for obstetric patients with those in the general database.
METHODS
Details of the main AIMS method have been described previously 7 . We reviewed the first 5000 AIMS reports and the incidents relating to obstetric anaesthesia were identified using the procedure category field on the AIMS form. These incidents were analysed and compared with the main database of 5000 reports. Chi-squared analysis, Fisher's exact or z-tests were performed as appropriate and a P-value of <0.05 was considered significant.
RESULTS
There were 203 reports of 226 incidents relating to obstetric anaesthesia or analgesia in the first 5000 reports (4.1%). Seven main incident groups were identified; 68 reports (33.5%) focused on incidents related to regional anaesthetic techniques, 26 to anaesthetic equipment problems (12.8%), 21 to "wrong drug" errors (10.3%), 33 to "other drugrelated" problems (16.3%), 18 to difficult or failed intubation (8.9%), 16 to problems with the endotracheal tube (7.8%), and 21 to other problems (10.3%). The 159 reports associated with anaesthesia administered for a surgical intervention included 96 (60.3%) relating to general anaesthesia, 61 to regional techniques (38.4%) and two (1.3%) unspecified. Thirty-four reports (16.7%) detailed incidents involving regional blockade in labour. There were three preoperative incidents (1.5%), six postoperative (3%) and one relating to a paging system failure (0.5%). Table 1 shows the reasons for epidural insertion in reported dural puncture incidents. Dural puncture incidents were the main focus of 29 obstetric reports (34.1% of 85 incidents) and 23 were recognized at epidural insertion by seeing cerebrospinal fluid (CSF) in the needle or catheter. Five inadvertent dural punctures were diagnosed following the development of postdural puncture headache (PDPH). One patient had a block to the umbilicus following an epidural test dose. Eighteen of the dural puncture incidents reported the development of post dural puncture headache and 13 of these patients received an epidural blood patch (EBP). Five patients (two of whom had a prophylactic EBP) did not develop PDPH. Table 2 shows dural puncture and PDPH incidents reported in obstetric and non-obstetric cases. The dural puncture incident rate of 14.3 per 100 (29/203) obstetric reports compared with only 0.23 per 100 in the main database (11/4806 incident reports). Table 3 summarizes the outcome of incidents involving unexpectedly high blockade. Eight of the 11 "total spinal" incident reports stated that ventilator support was required. CSF was not seen until after injection in four cases while in one case fluid was seen but assumed to be local anaesthetic. CSF was not noted at any stage in four cases and one report was possibly a result of migration of a correctly placed catheter. One incident involved spinal anaesthesia following epidural block. There were 34 incident reports involving regional anaesthetic techniques which do not fit any of the above categories. Five involved failure of a regional technique and three failures of anaesthesia for caesarean section (two epidurals, one spinal) resulting in unplanned general anaesthesia. There was one failure of insertion of an epidural catheter for analgesia during labour and one case of an epidural block for caesarean section which appeared to be working well but severe nausea and restlessness resulted in conversion to general anaesthesia. Four of the 22 high block incidents (18%) were diagnosed as subdural blocks on the basis of the time of onset and the height or nature of the block given the dose of local anaesthetic used. In seven cases, including all four cases involving a spinal block, the local anaesthetic solution was probably injected into the correct space, but the block extended to an unexpectedly high level. One of these incidents occurred as a result of an accidental overdose during an epidural infusion, the nurse looking after the patient being unfamiliar with the technique. There were six reports involving hypotension and/or bradycardia resulting from epidural blockade (two cases) or spinal blockade (three cases). In one case of (attempted) spinal anaesthesia the patient appeared to experience a vasovagal episode prior to the local anaesthetic being injected. Two reports involved an epidural catheter falling out due to a problem with the dressing used, and one report in which the first attempt at insertion of a spinal block failed due to an error in the usage of an introducer needle. Anaesthetic equipment incidents Table 5 shows incident reports involving failure or incorrect use of anaesthetic equipment. One report detailed failure of the central oxygen supply requiring immediate cylinder oxygen from the anaesthetic machine to the patient who was unharmed. Apparently the medical gas system did not meet current standards but was subsequently corrected. The "machine" incidents involved one case of rotameter failure detected preoperatively; one case of an oxygen flush valve leaking, resulting in a high inspired oxygen concentration; and one case of failure of suction apparatus. There was one disconnect at the common gas outlet and one at the Y-piece; both incidents were detected by a low pressure alarm. One report of mouth-to-tube ventilation occurred when it was noted that there was no breathing circuit connection on the common gas outlet. The patient desaturated to 50% while another machine was brought into the theatre. There was one report of a leak in a Mapleson A circuit; one report of soda lime granules being found in the expiratory hose during a pre-anaesthetic check; and one report of "incorrect assembly" of a circuit, with no other details stated. Three of the unidirectional valve failures resulted in rebreathing, and were detected by capnography. The other occurred after general anaesthesia had already been induced, and resulted in complete failure of ventilation (the caps covering the valves "popped off" and were unable to be replaced). The situation was quickly remedied by use of a T-piece circuit. There was one report of a laryngoscope blade breaking during use (no harm was done to the patient), and one of a particular laryngoscope blade being unavailable when needed.
Incidents Relating to Regional Anaesthesia and Analgesia
One vaporizer incident involved the incorrect insertion of a filling key, resulting in a leak of the contents and failure of administration of inhalational agent. The other involved inadvertent administration of 5% isoflurane where 1% was intended (see also "drug-related" errors). Two monitor-related incidents involved failure of automated non-invasive blood pressure devices. In one of these cases metaraminol was administered when not required, as mentioned in the drug-administration incident section. There was one report of failure of an invasive blood pressure monitor due to user inexperience, one case of an oxygen fuel cell failing, and one case of a failure of a Doppler fetal heart monitor, resulting in undue haste with a caesarean section (which was already about to proceed).
Four reports related to the use of intravenous devices. One incident of a leaking flask; one of a "tissued" IV causing hand swelling; one of an IV being accidentally pulled out in a patient with an antepartum haemorrhage; and one of an IV failing when an attempt was made to administer an urgently needed dose of suxamethonium. The patient desaturated to 63% while a second IV was inserted. Table 6 shows drug-related incidents in obstetric and non-obstetric reports. Two of the "wrong ampoule" obstetric anaesthesia incidents and one "syringe swap" error were associated with spinal anaesthesia. Table 7 details 12 of the 13 "syringe swap" and "wrong ampoule" errors as defined by Currie previously 9 . In one syringe swap case the error was recognized prior to injection and the syringe was discarded. Six drug-related reports involved suspected injection of local anaesthetic into the systemic circulation via the epidural catheter. In four cases the catheter was tested by aspiration prior to use but blood was not seen until after the solution had already been injected. In three reports, effects such as drowsiness, light-headedness or tinnitus were experienced and in one case a grand mal convulsion occurred. A grand mal seizure occurred following an injection of local anaesthetic via the epidural needle in one report.
Drug-related errors
There were four reports of drugs intended for epidural infusion being administered intravenously apparently without ill effect. There was one report of overdose and one report of underdose of intrathecal bupivacaine, one report of overdose of intrathecal morphine, two reports of overdose of epidural local anaesthetics, one report of side-effects of epidural morphine, and one report of hypertension caused by aggressive treatment of epidural-related hypotension.
There was one report of a "toxic dose" of lignocaine with no further details available. One report of vaporizer error (wrong agent used), two involved wrong settings on infusion pumps (one epidural, one intravenous) and in one case epidural pethidine was administered intravenously. Table 8a and 8b show the number of reported incidents of difficult or failed intubation in the main and obstetric database during emergency and elective surgery.
Difficult or failed intubation

Problems with the endotracheal tube
The 18 reports (8.9% reports) focusing on endotracheal incidents did not demonstrate any significant differences when compared with the main database and the issues raised have been dealt with previously 10 . Table 9 shows incidents of unexpected physiological change. There were four incidents of insufficient depth of anaesthesia. In one report the patient moved and regurgitated during skin closure and in another a patient regurgitated immediately prior to deflation of the endotracheal tube cuff. Neither came to any harm. One spontaneously ventilating patient started to cough and could not be ventilated, necessitating paralysis and intubation. One patient made purposeful arm movements during surgery, this only being noted due to the inadvertent omission of a non-depolarizing relaxant (see also section on drug-related incidents). There were three incidents involving some form of communication failure. The most serious involved urgently needed blood being sent back to the transfusion service by a theatre nurse who was unaware of the situation. In another, the anaesthetic registrar on duty could not be contacted due to a failure of the paging system, and in one case no staff were present in the recovery room upon arrival of the patient, and apparently none could be found for at least 30 minutes. Three incidents occurred as a result of an unknown or undetected underlying medical condition. One involved a patient with a phaeochromocytoma, manifested as cardiovascular instability under anaesthesia, and one patient who may have had some form of respiratory tract infection developed a postoperative pneumonia after an emergency caesarean section under general anaesthesia. The third case involved a general surgical procedure on a patient with an undiagnosed third trimester pregnancy.
Other incidents
There were three incidents in which the patient involved may have been or was physically injured. In one case the patient slid off the operating table. In another an intramuscular injection needle was alleged to have injured the lateral cutaneous nerve of the thigh, and there was one report of dental damage during laryngoscopy.
DISCUSSION
Obstetric anaesthesia is recognised as a high risk speciality and forms a considerable anaesthetic workload, yet only accounts for 4% of the total number of incident reports. Whether this is due to decreased reporting of incidents in this group, possibly due to the largely emergency nature of the service, or a reflection of fewer incidents is unclear. Differences observed between obstetric and nonobstetric incidents may be due to other factors such as patient's age, anaesthetic practice (urban or regional) and selective reporting of one type of incident. Although this may partly account for the differences noted, such information was not available from the reports. In addition, there may be limitations to causal and statistical inferences drawn from uncontrolled, non-randomized data and the possibility of inappropriate groups and end-point comparisons. Despite these limitations, it is probably reasonable to compare obstetric and non-obstetric incidents so that any tentative conclusions drawn could form a basis for further study.
Our analysis, suggesting that obstetric dural puncture incidents are more likely to involve PDPH than non-obstetric dural puncture incidents, is consistent with other series 2,3 . The most common problem reported was inadvertent puncture of the dura during attempted epidural insertion. This included several reports detailing an initially unrecognised dural puncture. The need for close observation of patients having central neural blockade, even after an apparently uneventful test dose, is illustrated by the 22 reports of dangerously high blocks and the six cases of suspected intravenous injection of local anaesthetic agents. All of the suspected intravenous local anaesthetic reports indicated that no blood was seen in the catheter prior to injection. No patient was reported to have suffered any lasting harm, and in most cases this appears to have been due to early recognition of the problem and prompt action by the anaesthetist. The need for ongoing vigilance when an epidural catheter is in situ has also been demonstrated. The relative merits of various techniques for epidural insertion, such as the use of saline versus air for loss of resistance have been a source of considerable conjecture. This study sheds 279 
INCIDENTS IN OBSTETRIC ANAESTHESIA AND ANALGESIA
Anaesthesia and Intensive Care, Vol. 27, No. 3, June 1999 no further light in this regard other than to confirm that dural puncture at the time of insertion may not be obvious. Every attempt must be made at the time of insertion to preclude a puncture and it is possible that the diagnosis may be less clear when saline has been used. Wrong drug incidents may reflect undue haste or system errors such as the use of non-colour coded epidural tubing. Airway difficulties and in particular failed tracheal intubation have been important causes of maternal morbidity and mortality. In the Confidential Enquiries into Maternal Deaths in the United Kingdom for 1991 to 1993 11 , five of the eight deaths directly attributed to anaesthesia were associated with airway obstruction and hypoxia 1 . In the North American closed claims study, damaging events such as difficult intubation, oesophageal intubation and pulmonary aspiration accounted for <3% of claims associated with obstetric regional anaesthesia, but 39% of claims associated with obstetric patients having general anaesthesia 3 . Our review of these AIMS reports supports the use of a regional technique, where possible, in obstetric patients. When general anaesthesia is required, potential difficulties should be anticipated. The need for close attention to equipment checking guidelines, care with drawing up and administration of drugs and appropriate levels of patient monitoring under both general and regional anaesthesia, have again been demonstrated. The value of this and other analyses of AIMS data is that incidents which place our patients at risk are likely to occur if appropriate preventive strategies are not in place. It is clear that problems will inevitably occur but adverse outcomes can be minimized by early detection with prompt and appropriate action. These incidents may also have implications regarding the raising of issues with patients about informed consent in obstetric anaesthesia practice. The lack of reports concerning awareness or unplanned ICU admission was surprising and may suggest selective under-reporting in these areas and in such incidents as hypotension or conversion to general anaesthesia. In summary, we have found the obstetric incident reports to be overrepresented with respect to accidental dural puncture, development of a post-dural puncture headache, failed intubation in emergency situations and certain types of "wrong drug" error.
There is no doubt that the gold standard for establishing the efficacy or applicability of a treatment or technique is a randomised, double blind study 12 . However qualitative research such as AIMS is particularly useful where the problems are complex, contextual and influenced by the interaction of physical, psychological, and social factors 13 . Discussion regarding the strengths 5,6 and weaknesses 12, 14 of incident reporting and audit 15 will no doubt continue. Nevertheless, the unique value of the AIMS database has once again been demonstrated. These reports provide further examples of active and latent errors in anaesthesia 6 and illustrate the pervasive nature of human error as part of everyday activity 6, 16 . These analyses avoid culpability and allow us to focus strategies where incidents may be prevented or their effects minimized. The AIMS database appears to still have an important role in this regard, however more of the same may not be the way forward 17 . When implementing change that is believed to improve the safety of obstetric anaesthetic practice, evaluation of cost versus benefit is still required.
